DNA damage response as a therapeutic target in gynecological cancers.
The proven activity of poly ADP ribose polymerase (PARP) inhibitors in BRCA-mutated homologous recombination deficient (HRD) ovarian cancer has led to the availability to patients with ovarian cancer of the first targeted therapy with an associated predictive biomarker. Our focus has recently turned towards expanding the clinical utility of PARP inhibitors beyond BRCA mutated ovarian cancer, and to a search for novel targets within DNA damage response (DDR). Early trials in unselected patients with ovarian cancer showed responses to PARP inhibition in BRCA-wildtype ovarian cancer, and recent genomic studies have demonstrated that germline or somatic aberrations in other homologous recombination genes are present in a significant proportion of ovarian cancers. In addition, PARP inhibition may be of value in molecularly defined subsets of endometrial or cervical cancers. Novel DDR inhibitors such as ATR, ATM, WEE1 or DNA-PK inhibitors are also being tested in patients. Finally, combinatorial strategies of DDR inhibitors with antiangiogenic agents, phosphoinositide 3-kinase inhibitors or immunotherapies may further increase therapeutic efficacy. In the future, patients with gynaecological malignancies may be rationally selected for PARP inhibition on the basis of comprehensive evaluation of homologous recombination genomic alterations, or HRD assays. Furthermore, novel DDR inhibitors have the potential to expand the repertoire of therapeutic options available to these patients.